General experimental methods, synthesis and characterization of the neutral ligands, lithium salts and the corresponding chelated ionic liquids (Figure S2 ) S7
In a dry flask, 1,1,3,3-tetramethylguanidine (TMG) or n-Bu 2 NH (30 mmol) and xylene (1 mL) were mixed together. After being evacuated and purged with N 2 five times, the system was heated to 120 o C and maintained at this temperature for 2 h. Then PEG 150 MeCl or 1-bromooctane (15 mmol) was added dropwise. After being stirred at 120 o C for 12 h under N 2 atmosphere, the resulting mixture was allowed to cool to room temperature. The formed salt precipitates were removed by filtration. 
Figure S1
1 H NMR (CDCl3, 400 MHz) spectrum of the neutral ligands and the corresponding chelate ionic liquids after coordinated with lithium salts (LiNTf2 and LiSO3CF3). 8, 128.4, 124.3, 121.2, 119.5, 117.9, 114.8, 70.9, 70.2, 69.8, 69.6, 69.1, 58.9, 46. 3, 128.3, 124.1, 120.9, 119.1, 117.7, 114.5, 47.4, 31.7, 30.8, 29.0, 28.9, 26.4, 22.5, 14. 4, 121.2, 118.0, 114.8, 70.4, 70.3, 68.5, 68.3, 67.9, 58.7, 40 8, 49.6, 39.6, 38.8, 32.8, 31.9, 29.5, 29.4, 27.5, 22.7, 14 6, 124.0, 120.9, 117.7, 114.5, 47.9, 39.6, 38.7, 31.8, 31.4, 29.22, 29.17, 27.0, 22.6, 14. F NMR (CDCl 3 , 377 MHz) δ -78.9; 13 C NMR (CDCl 3 , 100.6 MHz) δ 162. 4, 124.5, 121.4, 118.2, 115.0, 71.7, 70.2, 70.1, 69.3, 58.8, 45.0, 39.7 9, 70.6, 70.5, 70.4, 69.9, 59.0, 54.6, 53.4, 29.2, 20.6, 14.0. 
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